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(54) WAVEGUIDE TYPE DIFFRACTION GRATING 

(57) Abstract: 

PURPOSE: To attain a higher resolving power without 
being limited in shape by varying the phases of light 
between respective three-dimensional waveguides by the 
plural three-dimensional waveguides which vary in 
length. 

CONSTITUTION: The three-dimensional waveguide 9 for 
input, the 1st two-dimensional waveguide 2, a waveguide 
lens 7 for collimation, the three-dimensional waveguide 
4, the 2nd two-dimensional waveguide 3, a waveguide 
lens 8 for condensing and the three-dimensional 
waveguide 10 for output are disposed on a waveguide 
substrate 1. The respective three-dimensional 
waveguides 4 consist of 4 pieces of the 
three-dimensional waveguides 5 having a 90° arc shape 
and 5 pieces of the three-dimensional waveguides 6 
having a straight line shape and are so designed that 
the travel lengths thereof vary by a prescribed length 
form the travel lengths of the adjacent waveguides. The 
radii of curvature of all the arc-shaped 
three-dimensional waveguides 5 are equal and the 
difference in the travel lengths between the adjacent 
waveguides are generated from the differences in the 
length of the straight line parts. The large differences 
in the travel lengths are generated between the 
three-dimensional waveguides 4 to 6 within the range 



where the size of the substrate 1 permits, without being 
limited in shape. The higher resolving power is thus obtd. 
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«-C«, »*HS*±tf -5/c«>{ciHl«r*»0*c^«f*^ 

J*/c#^^ffi^6tin^ ( 'New focusing and disp 
ersive planar component based on an optical phased* 

m = " c0 A R 



array* ;M.K.Smit, Electronics Letters, Vol .24, pp. 385 

-386,1988.) . ig»Xo*ffi«:fcc»rtt % mflfftfl, 

aMRBPJHAR, R51<DB1 Z^3&mXR&fU 
n, ARsin0 -fn* <t>AR = m A (1) 

••(2) 



^ot, #fl? ^flUK^NKSHM A A l*&B&* N * * <b L X . 



a i: « 



N m 



n 



N A R 



••• (3 ) 



±5* (3) {c*^r,-*^»Ni»«BraiBAR© 
feot, «»»K*»strsa«(D*# sec 

3^©ftTftft*ffiKic«s^ 

omi^^^^mBm^^^m^^mn^mmx 

^imoMBRmfHmK',: " A****rr 1 © 
—Xjmm&t , Hi*** wr am 2 © - &7WjRB 

<h , f& l ©z^CTBWiftBi » 2 ©z^c5c*iftB*S«r 
*fi3©S*«»©=*7C»»B^6 ft 9 / H^TC^ffi 
B*fc!B L /ca©*©ffiffl^SH^3S«Bra-CMft -2) 

^*KBK:«fcr>T, ^fiffl*S=:^2»iSBIS|-CM 
ft6«£C&K:J:9. JgttWtc«||RSti&Cift<; £ 
3^i*t«fflrtr=^^BHCc^t ftfrB 



*«BOffl^ir*CiCC<fcO. P^T^H^t^^ 

20 *^t< *©n®^^»ft*^r©sifi^ic'*j 

tmc. n&tm»<Dm&i£K*vx*ji%Mtartifc 
won&&G&tc»&v * £ & cd <t -r 

RE±fc=^*«B«fc* 1 ©zi^*jftB©|S^»*" 
EKU W^S*^a— 5>FR©ias**Si-r^' 
R«±CCH3cS«ft'B©(lb«<b» 2 ©^tc33|«B®3» 

>x«i»&Lft^wH-^w^-r&: 1 

x. muauna»i**mHtr&. 
mLtm^mstomm^^xmrn-r^ 

»0=»7aKSBIBI©ff B«*R«©ft*©JtC>Cc i; ' 

«30»ft&tl«©=^>C7£»ttB«:J:->r. H^CTC^jft 
BB9«TB^££D3tf£&©T&'0, *<Dtt&XD^ ; 

<D=xjmm&<D&&i*£L,x. mm?z>=X5zmm& 

%7C«HKOSn»« KS©»ft^a«ttH*7c3liRB 
^IBgT^/c^cffB^ffltf^cir^O, ffBS#* 

^s-a--5ci*sw<torc>ftc^«>, *^¥S«-r 
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a (sina+sin/8) n,+ALrv = mA (4) * 

m = A L n c 



W&ffl»OH«S»«HW>l«IIB, attAWTC**.- s1 
na + sin/3 = 0 ft£3M>$gA 0 6C*j(r^T«^^2: 

- ( 5 ) 



A A = 



n 



N A L 



(6 ) 



So 

* 1 0tC*^<D» 1 CD^0t)^r^To 

VRBStt 1 _LCC A*Jfl=#7G2MRB 20 

7, '=#c7aw»4, m2co-^7^i«aiS3, m%mm 

5 <t 5 ffl©Bi»ttH*7c»i8« 6 h ft 0 , ^CDtfBS 

©RMfc=^*»B5 Ot**8tt*L < . 
^BP^tBSMA L.«iiDK»<PRS©ai*CC <fc 0 £ 

or**,, ©«H'rtr*ntf./»i^ftWK 30 

iltA L *ter.£<5 c £ ct ft * 0 ..' 

C <D£ $ ft*^CC*JcVr % A#ffi=;fc7C*«B 9 2p6 

4*^Lfc«(C«^tt»2©r^7C^»B3rt^e 

m-rzm. znetim&Ltc (4) sc*«ars*inj(c 

H*rU *a»U>X8(cJ:»)iRjRS*i»ftSfl[SaK:« 

JSK©*^JtX*rSfigK:KS3nr*$0. JSftSieA 40 
c*«^ti^nMftSH^C7c^iKB8 A«.filt/ini 

want*-*. 

^^6<h4f@<DR5I«H^7C^&B5^6ft0. A 
»C©SI*Wc|®e3tiSfe©"Cft< , 2ffi<D 

mmw=&7m-£ 1 <i<DR$i±H:x^$B£iSfl^£ 

»2Htt*»W©*2©Sa6«'C*5. 50 



^^14^^*5 A^ffiH^^Bi^SP^^O^ 
1(DP-7>K Rl7<Dft& <!: IT £ R^±CC Eg 5 

ft, ^2 0^7C^^Bi3i^-rSH^7n^Bi4CD 
^^Hi*ffl=^C7C»iBa»2Cfia»*«tfn«-^> KRis 

iftSCi^3^caffiigJr*8^6W6^r*S. H 
^C7c*KBrt«: u>X£{mr SitWa^ftii^ab. 1 0 
<D;s * > ~ > y-cfWT* -fe <t MM* MM 

acK»6ft*J»*tt* l co^^iiij^r^s. 

*T&£o , A*ffl^»c5»«B2e©-- Jg£ ffl*m=*7c 
2SjSB27b—igg«|^— : ©o-^> KR25±Ccg2a.$ft, 

B23tZ;^^^2 > 2(5^^gI5^geg^ftT^So SfU 

r^So *fc. ***«Tji»fa©tfBfi«AL*Ra. 
a*. ^^coiii^^<buros&^w#6fts^ 

ux^ztab*- FXStiwfc*£t;. b*b»*cdj*>6 

-^^^Bi^<DH^7^^B<D^k:x-^-t^^ 
B«:#A^Sci***S»r*S. C©«jS«:J:^ % 
P^CDP^ftS-^i 0T©««*aft 5 C ift< 
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17 -Hi ©n-^> KR, 

18 ^2©n-^>FR, 

19* A*»=^cW(W.- 

20- tt^H^zgM, 

21- «aagg«, 22 rasawML 
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